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INTRODUCTION 

The gas purge process  has  shown i t s  a b i l i t y  t o  achieve 
impuri ty  p a r t i a l  p re s su res  i n  t h e  10 t o  t o r r  range. 
The purpose of t h e  program cont inuat ion i s  t o  extend t h e  
p u r i t y  c a p a b i l i t y  of  t h e  process .  Such a program 
r e q u i r e s  a decrease i n  t h e  gas i m p u r i t i e s ,  an inc rease  
i n  t h e  d e t e c t a b i l i t y  of  the impur i t i e s  and me ta l lu rg ica l  
proof t h a t  t h e  p u r i t y  has  t r u l y  been extended. B e l o w  

is  t h e  s t a t e m e n t  of work which t h e  program w i l l  follow. 
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I STATEMENT OF WORK 

The i n v e s t i g a t i o n  w i l l  inc lude ,  bu t  n o t  n e c e s s a r i l y  be l i m i t e d  

to ,  t h e  fol lowing work: 

(a) A s tudy  of t h e  s u i t a b i l i t y  of m a s s  spectroscopy 
f o r  a n a l y s i s  of  oxygen and o t h e r  impur i t i e s  i n  
argon o r  helium i n  t h e  range b e l o w  1 p a r t  p e r  
mi l l i on .  

(b) Design and cons t ruc t ion  of  a gas  ana lyzer  t o  perform 
t h e  above named analyses.  

(c) U s e  of t h e  qas analyzer t o  c o n t i n u e  t h e  s t u d y  of 
t h e  p r a c t i c i b i l i t y  Gf ob ta in 'ng  r e a c t i v e  g a s - p a r t i a l  
p r e s s u r e s  i n  t h e  lo-* t o  lo-' t o r r  range by t h e  i n e r t  - 

gas f l u s h  system, including t h e  e f f e c t s  of var ious  
system parameters . 

(d) Continued comparison of t h e  comparative u t i l i t y  
and economy of t h e  i n e r t  gas f l u s h  system and a 
s t a t i c  p re s su r i zed  i n e r t  gas system. 

\ 

A t  p r e s e n t ,  t h e  m a s s  spectrometer design f o r  p a r t s ' p e r  
b i l l i o n  impuri ty  a n a l y s i s  is  complete. Construction of 
t h e  device i s  w e l l  underway. It is  planned t h a t  p u r i t y  
analyses  w i l l  begin be fo re  complet ion of  t h e  next  q u a r t e r .  
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PROCESS APPLICATION 

During t h e  l a s t  q u a r t e r ,  s eve ra l  d i scuss ions  with t h e  
people  a t  CANEL (Pra t t  and Whitney) have prompted them t o  
t r y  t h e  gas  purge process .  A t  p resent ,  they have many envi r -  
onmental chambers which are b e i n g  used  f o r  t e s t i n g  l i q u i d  
m e t a l  h e a t  exchanger loops.  The tests are performed essen- 
t i a l l y  a t  atmospheric p re s su re ,  i n  an argon atmosphere. The 
argon i s  r e c i r c u l a t e d  i n  a closed loop p u r i f y i n g  system 
u n t i l  a s teady  state p u r i t y  of 1 - 25 ppm is  a t t a i n e d .  
atmospheric p r e s s u r e  t h i s  corresponds t o  an impuri ty  p r e s s u r e  
of 7 - 6  (10 ) torr  t o  1.9 t o r r .  A t  t h i s  p o i n t  t h e  test  
i s  begun. 
been determined experimental ly  t h a t  t h e  gas p u r i t y  i s  n o t  
adequate f o r  long term tests and t h e  columbium ox id izes  q u i t e  
badly.  

( A t  
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The loop is  hea ted  t o  approximately 2000°F. It has  

A s p e c i f i c  recommendation t h a t  they u s e  t h e  gas purge 
p rocess  w a s  made . 

The tes t  i s  being performed on a reasonable s i z e  chamber 
3 (approximately 20 ft  ) with a mechanical pump and an argon 

supply p u r i t y  of 1 ppm. 

The important parameters w e r e  t h e  connecting t u b e  l e n g t h  
and diameter.  The t u b e  diameter w a s  taken a s  2 "  and t h e  t u b e  

l eng th  as 50" i n  t h e  design ca l cu la t ions .  
flow rate  w a s  0.4 torr-liters/sec. of 1 ppm gas with a pumping 
speed i n  excess  of 10  liters/sec. 
impuri ty  p r e s s u r e s  due t o  t h e  argon only of  4(10-*) torr .  
w a s  f u r t h e r  recommended t h a t  t h e  background pressure of t h e  
system be k e p t  l o w e r  than t h e  argon impuri ty  p r e s s u r e  f o r  
optimum r e s u l t s .  A good l eak  check and a 500°F degas t o  remove 
t h e  w a t e r  vapor are requi red  procedures. 
t o  run f o r  1000 hours. The r e s u l t s  should be a v a i l a b l e  towards 
t h e  end of September. 

The recommended 

This should r e s u l t  i n  
It 

The test  i s  planned 
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MASS SPECTROMETER SYSTEM 

The design of t h e  m a s s  spectrometer system i s  shown on 

t h e  a t t ached  layout .  

G a s  i s  sampled through t h e  i n l e t  va lve  f r o m  t h e  h igher  
p r e s s u r e  gas source (approximately .1 mm). The gas t r a v e l s  
t o  t h e  ion  source  reg ion  where it is ionized,  The p r e s s u r e  i n  
this reg ion  i s  maintained be tween  t o  torr .  This 
p r e s s u r e  i s  k e p t  as high as t h i s  t o  ob ta in  as many ions  as 
possible. This  high p res su re ,  however, causes defocusing of 
t h e  ion  stream. However, t h i s  p re s su re  is  reduced by 
approximately 1000/1 a t  t h e  o the r  s i d e  o f  t h e  def in ing  s l i ts ,  
The p r e s s u r e  ra t io  is  maintained by t h e  high pumping speed 
t o  t h e  4" d i f f u s i o n  pump and t h e  l o w  conductance through t h e  
t w o  series .007" t h i c k  de f in ing  s l i t s ,  The i o n s  are acceler- 
ated through t h e  slits and m u s t  t r a v e l  t h rough ' a  f i e l d - f r e e  
reg ion  i n t o  t h e  magnetic f i e l d ,  
vented f r o m  a r r i v i n g  a t  t h e  i n t e r s t a g e  sl i ts  by t h e  ion  stops. 
Fur the r  e l imina t ion  of defocused i o n s  i s  achieved i n  t h e  
second s t a g e  where they  p a s s  through another  magnetic f i e l d ,  

be fo re  pass ing  through t h e  f i n a l  collector s l i t .  

then strike t h e  14  s t a g e  DuMontd.ectron m u l t i p l i e r  where t h e  
ou tpu t  is  sensed. 

Any defocused ions  are pre-  

The ions  
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agrees  w i t h  the impurity ana lys i s  of t h e  gases  made during 
the tes t  (1-10 p p m ) .  Operating to ta l  p r e s s u r e  w a s  va r i ed  
between .2 and -560 tor r ,  corresponaing t o  an impurity 
p r e s s u r e  of  2(10-7) as a minimum and 5(10-6) as a maximum 
impur i ty  l e v e l  . 

I 

TESTING PROGRAM 
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